Table 5. Spider mite control on corn with Comite® applied through the Low Energy Precision Application (LEPA)
center pivot irrigation system at the Texas Agricultural Experiment Station, Halfway, Texas, 1986.
(Bynem, £.0, 1986b)

Mean no, mites/plant + 5.D. (% Control)
Rate Pre- Days posttreatment
Acaricide 1b [AI]/A treatment 3 7 14
Within ATternate Row

Comite (6.55EC) 0.5 506+210ab 150+119ab(57) 190+128a(26) 203+117a(-20)
Comite (6.55EC) 1.0 341+170bc 46+34c¢(81) 45+23b(74) 51+48b(55)
Comite (6.55EC) 1.7 341+170bc 80+80bc(85) 73+72b(82) 16+290c(94)
Within Every Row
Comite (6.55EC) 0.5 370+206bc 201+140a(21) 128+63a(32) 212+106a(-70)
Comite (6.55EC) 1.0 284+169c 30+24¢(85) 17+46¢(88) 40+36b(58)
Comite (6.55EC) 1.7 309+164bc 13+14d(94) 10+17c(94) 15+8c(86)
Within Row
Check - 305+179bc 209+88a 1544952 103+66a
Above Row
Comite (6.55EC) 0.5 199+166b 211+100ab(-38) 152+68a(-44) 252+109a(-165)
Comite (6.55EC) 1.0 141+94b 172+84b(-52) 111+58a(-49) 192+113ab(-186)
Comite (6,55EC) 1.7 381+261a 172+84b(-59) 158+119a(22) 164+114bc(10)
Check - 241+158ab 185+91b 128+77a 115+69¢
%j Percent control, in parentheses, were adjusted by Henderson's formula.

Means for either the Within or the Above row nozzle configuration, in each colum, that are followed by the
same letter are not significantly different according to Duncan's new multiple range test (P < 0.05).

A BELTWIDE LOOK AT CONSERVATION TILLAGE FOR COTTON 1982~-1984, Hajek and Wiillams (1987) found that moder-
J. T. Touchton and D. W. Reeves ately eroded soll produced only 78% as much cotton
Professor and Research Agronomist, respectively, as slightly eroded soll. This vyleid difference (2424
Agronomy and Solls Department and USDA-ARS Natlional and 1845 ib/acre of seed cotton for slightly and
Soil Dynamics Laboratory, respectively, moderately ercoded solls, respectively) can easily
Auburn Unlv., AL represent a difference between economic success and
faiiure.
Key Words: Soil compaction, In-row subsoiling,
Stand establishment, Tillage systems, Fertllizers Some research has actually Indicated more of & need
and soll fertility, Cover crops, Cover crop for conservation tillage with cotton than for other
management, Mulches, Pest management crops. Mutchier et al. (1984) reported a 28-ton/acre
soil loss with cotton grown in a conventional-t!!iage
Abstract system. Average soil loss wlith previous crops of corn
and soybeans grown on the same plots (Providence siit
The adaptation of conservation tiliage was revived loam soll) was less than 10 tons/acre. Data from other
in the late 1960's, but Intenslve research with cotton locations (McDowell et al., 1984; Yoo et al, 1987) has
did not begin until the mid 1980°s. Although data not shown this magnitude of soil loss, but the amount
available on cotton grown In conservation-tlilage lost Is still cause for concern. McDowei! et al.,
systems are relatively !imited, there are sufficlient (1984) reported that the average soll loss over a 7-yr
data to indicate that some form of conservation period from a 8 acre fleld of Sharkey sl Ity ciay was
tillage will result In satisfactory yields on most onily 9 tons/acre. Contained In this sedIment, however,
soils. On most solls In the Cotton Belt, however, was over 50 Ib/acre of N and 37 |Ib/acre of Py0g,
strict no titiage is not always successful. The ma jor which represents a loss of over $15/acre/yesar In
problems with conservation tillage appear to be 1) fertilizer nutrients.
selecting the best conservation-tiliage system for a
particular soll, 2) weed control, and 3) muleh There I3 no doubt that conservation tlililage Is
management. Insects and diseases do not appear to be needed to protect the environment and maintain the
more of a problem with conservation tillage than con- productivity of the soll. Long term beneflits, however,
ventional tiltage except with some types of mulches. are Investments for the future, and currently, short
It appears that more advances have been made In mulch term survival Is a more pressing probiem. Resesrchers
management than in other probiem areas. Most research, throughout the Cotton Belt have realized both nesds
however ,has been conducted in weed management, but due and have attempted to develop conservation-tlllage
to site specific weed problems,it Is almost impossibie systems that would heip control sel! and water
to prescribe a general weed control program that is erosion, decrease production costs, and maintain
effective over a wide area. productivity. Since researchers have reported that
yields and fiber quality with conservatlon tillage
introduction can be as high or higher than yields with deep ti!iage
(Brown and Whitweil, 1985b; Khalillan et al., 1983;
The most recent surge in research on conservation Matocha and Bennett, 1884 ; Matocha et al., 1988;
tlllage began In Kentucky and Virginia In the late McConne! !, 1987; Mutchlier et al., 1984; Stevens, 1987;
1860°s and early 1970's. Research efforts spread into and Stevens and Johnson, 1988), the primary concern
the Deep South In the mid-1870's, but at the time, Is which form of conservation tillage will work best

soybean was the Golden Crop and most research efforts
were directed toward soybean. Although some research
was conducted with cotton grown In minimum-tiiiage
systems in the late 1870's, Intensive research efforts As with
were not begun until the 1980's.

on a particular soi! and environment and how should
the system be managed.

other crops, there Is a wide range of
conservation-tiilage g3systems that can be used In
cotton production. These range from contour plowing

to the elimination of all tiilage operations (no
protect the environment and maintain soll produc- tillage). Theoretically strict gc t?!lage Is the

tivity. Although soll erosion is generally assoclated most desirable system becauss it ieaves the most
with guily-scarred flelds, erosion also severely surface residue and Is the least costiy. On some
reduces ylelds, even iIn areas of a field where it's solls, such as the Iloess solis of west Tennessee,

effects are not strikingly noticeable. in yleid strict no tiliage is consistently as effective as any
checks from over 50 farm fieids In north Alabama from production system (Tyler et al., 1988). On many solls,

The primary purposes of conservation tlilage are to
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however, this system has not resulted in yleids
comparabie to other systems (Baker, 1987; Brown et
adl, 1985; Grisso et al., 1984; McConnell, 1987;
Mutchlier and Greer, 1984; Smith and Varvil, 1982;
willlford and Baker, 1985).

Poorer ylelds resulting from strict no tillage as

compared to other conservation-tliiage systems have
peen attributed to many factors. Among these are
greater soll compaction, reduced plant stands, and
greater pressure from Insects, diseases, and weeds
with no tillage than with other forms of conservation
tiliage.

Soll

Compaction and in-row subsollling

In areas whaere soll compactlion can be severe In con-
gervation-tiliage systems, such as the coarse-textured
solls of the Southeastern Coastal Plain, equipment has
been designed to amellorate this problem. This equip-
ment utilizes row-spaced subsoller shanks and fiuted
or rippled coulters to fracture root-restricting hard-
pans and surface till a 6~ to 8-Inch wide strip within
the row ahead of the planter. These In-row subsoiler
impiements leave a significant amount of crop residue
on the soll surface that resuits in Improved water

infittration and decreased scoll and water erosion
(Eikins et al., 1983; Langdaie et al. 1978). when
used on compacted solis, these Implements will usually
result In yleld Increases (Table 1) (Grisso et al.,
1984;  Touchton et al., 1986a). Unfortunateiy, they
are expensive tools and require large tractors for
thelr operatlion. Economics dictates that these Im-

plements be used only In solls where root restricting
hardpans are present. Thelr need |Is generally
restricted to sandy Coastal Plain Solls, but even In
the <Coastal Plain it Is sometimes Impossibie +to
determine whether or not they are needed because the
response to these impiements can vary from year to
year on the exact same soil (Table 2). Recently,
Vepraskas (1887) utitized rainfall histories and soll
data (sand percentage and water retention of selected
proflles) to calculate the probabiiity of an economic
yield response to subseoiling tobacco for 20 sites In
North Carotlina. This type of research could be used to

take some of the guesswork out of recommending this
practice for cotton on a site by site basis. Ailthough
yield responses are generally restricted to sandy

Coastal Plain solis, Heliman (19887) reported that 3-yr
average lint yields on a Harligen clay In Texas were
163 Ib/acre higher with than without in-row chisellng.

Because of the expense required to operate In~row
subsollers, and the current inabitllty to predict when
thelr use might resuit In an economic yleld response,
research has been directed at finding ways to grow no-~

tillage crops without these subsollers. Successful
cropping systems have been ldentified for soybeans
{Touchton et al., 1986b) which permit no~tiilage
planting without in-row subsoliing, even on soil with
severe root-restricting hardpans. These systems
howaver, which utlliize deep tiilage in the fall, are
not showing much promise for cotton (Table 3). The
need for In-row subsoiling at planting for grain
sorghum grown on solls with root-restricting hardpans

has been eliminated by subsolling the row middlies
after crop emergence. This delayed subsolling offers
the grower flexibility when soil conditions are not
conducive to subsolling at planting, e.g., In a wet
spring. Subsolling row middies Is also adaptable to
sidedressing nitrogen applications (Reeves and Touch-
ton, 1986). Cotton, however, Is not responsive to this
practice (Table 4). Cropping systems with bahliagrass
(Tabte 5) have ellminated the adverse effects of
hardpans on cotton, but these systems are not always
feasible since bahlagrass Is not a highly desirable
forage crop in some areas and the scolil has to be
taken out of row crop production for at ieast 3 years
{Long and Elkins, i1283). Band appllications of fert-
liizer near the row have eliminated the need for In-

row subsoliling for sorghum In some solls In Alabama,
but 1t has not worked well for cotton (Touchton,
1987) .

Willlford (1987) reported that controlled traffic

would el Iminate the need for
fine sandy loam in Mississippl,
not conducted in a no-tillage system. Research
designed to completely eliminate the need for some
form of deep tlllage |Is continuing throughout the

subsoiling on a Bosket
but this research was
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is doubtful
work on all

that a single system
solis.

Cotton Belt, but It
wili be developed that will

Stand Establiishment

Several! researchers (Brown et al., 1985; Gaylor, et
af., 1984; Morrison et al., 1985; Williford and Baker,
1985) have Iindicated that cotton plant populations
with conservation tillage are sometimes Iower than
with conventlonal tillage, and that as tillage
intensity decreases and muich resldue Increases, It
becomes more difficult to establilish stands (Table 8)
(Brown et al., 1985; Dumas, 1980; Grisso et al, 1984),

Poorer pilant stands as the
decreases have been attributed
(Grisso et al., 1985),
and diseases (Rickerl
untliiied solls,

amount
to sotl

of tillage
temperature

Insects (Gaylor et al., 1984),
et al., 1988). Temperatures of
especially when mulches are present,
tend to be severa! degrees coocler than clean tillied
sells. Since a few degrees difference In temperature
can make a blg difference Iin seed germination and
survival, planting too early In untilled soils can
result In poor stands. Cotton planted into a winter
annual legume Is especlally sub ject to stand re-
ductions (Grissc et al.,1985; Rickerl et al., 19886) .
This effect has been attributed to Increased levels of
sol lborne pathogens {Rickerl, 1986), un-ionized
ammonia, and organic toxins (Megie et al., 1967).
Cotton has the ability, within {imits, to compensate
for reductions In plant populations. Thus, reduced
stands with conservation titlage do not always resuit
In lower ylelds. in some situations, however, re-—
searchers have reported that vyield reductions with
conservation tillilage were due to lower plant pop-
utation (Table 6) (Brown and Whitwell, 1985b; Grisso
et al., 1884; Morrison et ai., 1885).

Some research projects have been established for the
purpose of identifying methods of Improving germi-

nation and seediing survivai in conservation-tillage
systems. Ricker| et al., (1986) used combinations of N
sources and fungicides at planting and had some

success In Improving plant stands. The oniy consistent
resuit among years was that fungicides were generally

needed, but their use did not always result In stands
as high In no tillage as in tilied systems (Table 7).
Resuits from other studies (Rickerl, 1986) have
indicated that the best method of insuring a stand

with no tillage is to use some type of mechanical
attachments to clear crop residue away from the row at
pltanting. Since germination Is highly dependent on
temperature, it would probabiy be best to base seeding
rates on warm and cool germinatlion percentages as wel!
as the 5-day heat unit forecast as suggested by Kerby
et al. (1987).

Fertlillzers

Theoretically, fertilizer reauirements should be the

same for all tillage systems, and a sound fertility
system which Is based on so0il test recommendations
should be followed. Over the vyears, however , many
researchers have noted that crops planted in some
untliled solis will grow slower and mature later than
those planted In simiiar tilled scils. Initial studlies

wlth corn and grain sorghum (Touchton and Hargrove,
1983; Touchton and Karim, 1986) indicated that this
slower growth was due to an inadequate supply of
nutrients, even though the solls were testing high in
residual nutrients. The stower plant growth was
attributed to wetter, cooler, and more compacted soils
in the untililied than tilied solls. These conditions
resuit not only in a reduned rate of conversion of

nutrients from the pilant unavailable to plant avail-
able forms, but aiso in poorer root growth in
untlilled soitls which prevent the roots from reaching
the plant available nutrients. As with other crops

(Touchton and Hargrove,1983; Touchton and Karim, 1986;

Touchton and Rickeri, 1988), research data (Touchton
et al., 19886a) have Iindicated that band appilications
of fertilizer at planting (starter fertiiizer) can

alleviate these problems, resuliting In yields with

untilied solls being comparable or higher than with
tilied soils (Table 8). It should be noted, however,
that starter fertilizers do not aiways improve
cotton yields (Matocha et al., 1986). In addition to

starter fertillzer can also enhance
maturity (Table 9). The use of starter fertiiizers
can be an Integral! component of management systems for
short-season cotton and once-over harvesting and could

improving yvields,




tonally important for late planted cotton:

number of studies
fertilizers are
production on
not enough data
what rates

Besn & gufficlent
‘thndligcate that starter

for no-tlilage cotton
there are currently

nutrients - are needed,
or - how they  should be applied.
studies conducted in Tennessee (Howard, 1887) Indicate
that N ajlone may be adequate, but those conducted In
Alabama {Touchton et al., 1286a) and currently being
conducted in Mississippl (Funderburg, 1987) indicate
that P Is also needed.

Vi
el te
Fobabily needed
most i solLe,  but
to datermine which
should 'be used,

fertilizers Is
generally recommended, and studies with some crops
have shown that the Incorporated fertttizers are
more effective than surface-appiied starters (Touchton
and Hargrove, 1883). Iin no tiliage systems, however,
tt is difficult to Incorporate these fertillzers
uniess planting implements with In-row subsollers or
chisels are being used. I f subsolliers are being used,

shal low Incorporation of starter

liquid fertiilzers can be placed deep In the subsoll
track by weldlng a tube behind the subsol! shank
{Touchton and Rickerl, 1885). If dry fertilizers are
belng used, the fertilizers can be aliowed to free-
faii into the subsoll track, but this freefall system
does not work well for lliguids. Fertilizers should not
be placed In direct contact with seed because they can

have an adverse effect on plant stand (Matocha et al.,

1988) . Research currently beling conducted In
Mississipp! has Indlcated that narrow bands of N-P
solutlions sprayed directly on top of the row Is an
acceptable method for cotton (Funderburg, 1987), but

avallable on surface applications are currently
Iimited than the other methods.

data
more

Cover Crops

Cover crop selection and management are critical In
conservatlon-tlllage systems. Although many advantages
are |isted for cover crops, there are also asscciated
disadvantages which are seldom mentioned. Cover crops
can extract large amounts of soil water which can
adversely affect yleld of summer crops, especially in
vears with unusually dry springs (Brown et al, 1885;
Grisso et al., 1985); can result in poor plant stands
(Brown et al., 1985; Dumas, 1980; Touchton et al.,
1984; Rickerl et al., 1986; Grisso et al., 18858); can
provide a favorable environment for insects (Gaylor
et al., 1984) and diseases (Ricker! et al., 1986); can
delay maturity (Table 10) (Brown et al., 1985; Gaylor
et al., 1984; Stevens and Johnson, 1988); and can
result in added expenses that cannot be recovered
without substantia!l yileld increases in cotton vields.
If a cover crop is used, It is highly advisable to
kill the cover crop several weeks prior to the
tntended planting date (Grisso et al., 1984). Klilling
the cover crop ahead o©f planting will prevent
excessive soll water extraction by the cover crop and
will considerably Improve the chances o¢f obtalinling
adequate plant stands and piant growth. Somet Imes
winter cover crops are difficult to kill (Brown and
wWhitwell, 1985; Stevens, 1987), and spraying several
weeks ahead of planting will give sufficlent time to
apply more herbicides if needed.

Currently, the disadvantages associated with cover
crops suggest that the best approach Is not to use
them except on solls that are highly susceptibie to

or when there are alternative
One alternative, /.e., double cropping
has been studied in Arkansas (Smith
and Varvil, 1982) and Georgla (Baker, 1987). The
development of early maturing cotton and wheat
cultivars has made this system feasible in the more
southern reglons of the Cotton Belt. Full-season
cotton yielded 28 and 50% greater than double cropped
cotton in the Georgia and Arkansas studies, respect-
ively. Effects of <tlillage systems In these studies
varied with climatic conditions and soil types. Market
prices and yield levels of the two crops would
determine if double cropping Is an economic alter-
native to full-season cotton. Other alternative uses
for cover crops include winter grazing, siiage pro-
ductlion, and N production.

wind and water erosion,
uses for them.
wheat with cotton,

The use of |egume
subsequent cotton crops
researchers (Brown et al.,
et al., 19284; Tyler et

cover crops as N sources for
has been studied by several

1985; Dumas, 1980; Touchton
at., 1987; Rickeri, 1986).
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various clovers and vetches have been the most widely
used. legumes I(n these studies. In some situations
these legumes eliminated the need for N fertilizer
(Table 11), but In others, some N fertililzer was
needed for top cotton yields (Touchton et at., 1984;
Tyler et atl., 1888) . Whether or not N fertilizer is
needed depends on many factors, such as the amount of
N produced by the legume and the environmental
conditions that affect the reiecase of N from the
decaying legume tissue. Since a legume crop does not
always provide adeqguate N for cotton when the crop
needs it, even when adequate N Iis present In the
legume tissue (Brown et al., 1985; Touchton et al.,
1984), a general recommendation would be to apply
about 30 Ib N/acre at planting to cotton planted Into
a winter tegume mulch. Appliying high rates of N to
cotton planted in winter iegumes can result In yield
reductions (Table 11) (Touchton et al., 1984; Tyler et
al., 1988).

legumes are capable
selves each year. This iIs an

greatly reducing cever crop costs
amounts of N to the summer crop. Reseeded legumes are
simitar to interseeded iegumes in that they generally
become established earlier than planted legumes and as

of reseeding them-
excel lent method for
and providing high

Many winter

a result produce more N than the planted legumes
(Brown et atl., 1985; Teuchton et at., 1984) . In
addition, self-seeded Ilegumes are generally more
winter hardy than planted legumes. Seed production,

nowever, must occur prior to the optimum planting date

for cotton, which greatly 1imits the selectlon of
legumes that can be used. Winter-kili is a potential
problem for winter annual legumes and the economic
risk invoived with planting them Is always a concern.
Some research has been conducted to identify methods
of establishing legumes in the more risky northern
areas of the Cotton Belt. In north Alabama (Brown et
al., 1985), crimson clover pianted after cotton was
harvested winter~killed In 2 of 3 years, but clover

Interseeded prior to defoliation survived and thrived
each year. Hairy vetch, which Is more winter—-hardy
than crimson clover, produced adeaquate stands wlth
both late planting and Iinterseeding each year .,

It Is probably more critical
than non-legume cover
As with other types of cover crops, winter legumes
can deplete soll molsture, and in addition, they are
more llkely to provide a favorable environment for
insect and disease organisms (Gaylor et al., 1984;
Ricker! et ait., 1986). The disadvantages of using
winter-annuail iegumes as cover creps should be
tempered by the frequently over looked advantage they
demonstrate In slowly improving soil physical condi-
tions, which In turn steadily improves soll product-
Ivity (Touchton et al., 1984; Bruce et al., 1887).

to kitt
crops in

winter legumes
advance of planting.

Weeds

Since research has shown that, with proper manhage-
ment, some form of conservation tiliage will resuit in
ylelds equal to or higher than conventiocnal tillage on
almost any soil, the expense of weed control is
probably the single most Important factor which will
determine the most economical system. During the past
faw years, several researchers have developed herbl-
clde programs for controlling weeds in conservation-
tiliage systems (Brown and Whitwell, 19852 and 1985b;

Brown et al., 1987; Johnson et al., 1983). In additlion
to the few published studies, extensive data from
unpublished studies are available In aimost every
state In the Cotton Beit. Weed controtl programs
developed from these studies are general!lly weed and
sometimes site speclfic, and the many possibllities
are too numerous to cover tn this paper. R4 is
Important to remember that the presence of some
troublesome weeds can deflinitely restrict the use of

conservatlion tillage, and that the cost of herbicides,

tillage, and combinations must be carefully consid-
ered. In addition, there is a strong tendency In some
areas for weed problems to become more intense as
vyears of conservation tlllage accumulate and more

programs may be needed as the
tiilage Increases (Brown and

intense weed management
duration of conservation
Whitwell, 1985).

Insects and Dlseases

cutworms in an
1984, there has

of
et al.,

With the possible exception
isolated situation (Gaylor




¢ peen any strong evidence that insect damage will
in cotton grown In untilied than tilled
ails (Gaylor et al., 1984 ; Rogch and Culp, 1984 ;
ach 1981). Gaylor et al. (1884) recommended that
stton be scouted closely for cutworm when grown with
anservation tillage. There Is strong evidence (Tabie

43 that Rhizoctonia can be more severe in no-titlage
ystems that utilize winter annual tegumes than |In
snventicnal-tiliage systems (Rickerl, 1986; Ricker |

st al., 19886). The problem can be eliminated by In-
YT oW funglicldes in some years. it appears, however,
that  Kkllling the legumes several weeks prior to
sianting and/or using planter attachments that will
ove the legume tissue away from the row will give

the most reliable control.

Summary and Conclusions

There Ils fairly strong evidence that cotton can be
successfully grown In conservation-tillage systems on
most any soll in the Cotton Belt. There are, however,
many forms of conservation tillage, and unfortunately,
the  system that works best on one soil may not be
successful on other soils.
: compared to corn and soybean, the amount of data
svallable on conservatlon-ti|lage systems for cotton
s Timited. Fortunately, several research projects
nave recently been completed and many are currently
in progress. Information from these studies which can
he helipful In selecting and managing conservation-
titlage systems for cotton includes:

Sol |l Compaction: Soil compaction Is generally the
primary factor that determines whether strict no
tillage or some form of modified tillage has to be

used. On some solls, compaction is more severe with
conservation tiilage than conventional tillage, and
some soils have root restricting hardpans several
Inches below the soll surface. If surface soll
compaction i3 a probiem, shailow chiseling may be
needed. I1f root restricting hardpans are present,
in-row subsclliers are aimost aiways essenttal tools.
Unfortunately, these soils can be difficuit to
identify, and a rellable system for ldentifying these
probiem solis has not been developed.

Soll Fertliilty and Fertilizers:
of starter fertilizers, there is no strong evidence
fo Indicate a need for varyling basic fertility
practices with tillage systems. Most avallable data
indicates ear ly-season growth and yields can be
improved with the use of N and P starter fertilizers
at planting. Shal low Incorporation is probably the
best method of applilication, but favorable yield
responses have been obtained with surface appli-
cations. In some tests, the use of starter fertllilzers
was the primary factor responsible for higher ylelds
with conservation than conventional titlage. in
addition,the use of starter fertilizers can negate the
delayed maturity commoniy associated with conservation
tillage.

Except for the use

Disadvantages associated with
the advantages. They can
enhance weed, Insect, and
probtems, and result in unrecoverable expenses.
Because of the disadvantages assoclated with cover
crops, It Is probably best not to plant cover crops
except on solils highly susceptlible to water and wind
erosion or unless there |s an alternate use for the

cover
depiete
dlsease

Cover Crops:
crops can exceed

soil molsture,

cover crop. Alternate uses would Inciude planting
winter legumes as a N source for cotton. | f legumes
are planted, they should be Kklliied several weeks In
advance of planting, and/or planting unlts should be
rigged so that the legume tissue wlll be pushed away
from the row. Even when legume ylelds are high,
approximately 30 Ib/acre N should be appliied at
planting.

Weeds: The expense of weed control is probably the

singl!e most important factor which wiil determine the

most economical tillage system. Since weed probiems
are generally slte speciflc, a general weed control
program cannot be recommended. However, the cost of

herbicides, tiilage, and combinations must be care-

fully considered.

Insects and Disease: Although it is
sumed that conservation tililage will

generally as-
result In addit-

fonal insect and disease problems, additional problems
have not been commonly noted with cotton. There have
been some situations where cutworms were a problem In
clover muiches. Rhizoctonia can be & severe probiem

when cotton Is planted inte a recently killed legume
muleh. It appears that this probiem can be avolded by
kitliing the muich a few weeks I[n advance of planting

and by using planting equipment that will move the

legume tlissue away from the cotton row.
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Tablie 1. Seed cotton yield (2-yr average) as affected

by in-row subsolliing on a Norfolk sandy loam soil.!

in-row Planting date

subsoi led Early Late
———————— Yield, Ib/acre-=m==-
No 1450 1220
Yes 1850 1300
T Grissc et al., 1984.
Table 2. Effect of starter fertiiizer and in~-row
subsoiling on ylelid of cotton grown in conventicnal
and conservation tlilage systems.
Starter=® In-row 1983 1984
fertilizer Subsolled Till No-till Ti11 No~-tiil
===== seed cotton, ib/acre ———--
No No 1790 1840 1960 1800
Yes 1700 1780 1690 1800
Yes No 1980 2220 2370 2180
yes 2070 2700 1870 2180
T, Touchton, unpubliished data, Auburn University.

2 starter fertilizer was 100 Ib/acre of 22~20-3.




3.  The effect of tillage prior to planting rye Table 11. Cotton yilelds as affected by winter cover
eld of subsolled and non~subsolled cotton grown crop and applied N
fsi. winter Applied N, Ib/acre
in-row subscliling for cotton crop Year 9] 30 60
Mo ves  momeeeos lint, Ib/acre —-—-———rew-
------ Yield, Ib/acre —-—--—- Fal low 1981 460 540 560
2860 3090 1882 580 800 290
2810 3360
2830 3020 Clover 1981 6840 540 470
2770 3310 1982 955 200 810
Touchton, unpublished data, Auburn University
Vetch 1881 670 650 650
géfect of previous crop tillage, In-row 1982 820 380 980
for cotton and sorghum, and between row T Youchton, et al., 1984.
solliling after emergence on ¥Ie|ds of cotton and
hum_grown on s Benndale fsi. Table 12. Rhlizoctonla infestation in cotton as
affected by cover Crops.
Tlllage prior to planting winter crop Cover Oisease infestation
Mone DRisk Deep None DIisk Deep soll crop Severe Moderate Siight None
“sorghum, bu/acre- Zcotton,fib/acre~ 0 o T B e oI oC
74 65 72 3080 3360 3160 Decatur Legume 8 57 33 0
64 79 72 2870 2950 3080 Fallow 3 27 87 4
No 63 65 66 2670 2810 2800 Norfolk Legume a 84 15 0
Yes 78 78 80 2510 2610 2840 Fallow 1 a4 51 14
Touchton, unpublished data, Auburn University. T RiGker] et al., 1966.

yields as affected

y . bahlagrass sod.

revious crop Years in sod Cotton vield
Iib/acre
[#) 1320
3 2370
4 2540
Bahlagrass 8 3180
T Long and Eikins, 1863.
e 8. Final cotton stand and yield as affected
y. .cover crop and kill date for the cover crop. !
LOVEr weeks before kllling cover crop
i 2 4 2 4
-~ plants/ft —~- - yield, ib/acre -
4.0 4.4 1250 1380
3.7 4.0 1720 1580
3.1 3.0 1220 1130
1.7 2.0 870 1290
T Grisso et al., 1984.
Tabie 7. Cotton population as affected by tillage,

cover crop, and fungicldes.

: Decatur sil Norfolk sl
Tilled Fungiclde Legume Fallow Legume Fallow
———————————— 1,000/aCre ———wm————
Yes Terrachior 92 98 a1 92
No None 30 a2 19 71
No Terrachlor 83 a8 66 90
T"Rickerl et at., 1988.

Jable 8. Seed cotton yleld as affected by tillage and
starter fertillzer.

Starter Tillage
fertiilzer? Conventional conservation
N - PyDg ~  mmmmm—— yield, Ib/acre ——-——-—-
No - Yes 3530 3300
Yes - No 3730 3830
Yes - Yes 3700 3700

Touchton et al., 1986a.
N and Py0g rates were 23 Ib/acre.

Table 9. Percentage of cotton bolls opened on 15 Oct.
as affected by tlilage and starter fertilizer.!
Tiilage and subsolling
Starter Tilled No-t1 11
fertilizer yes No No Yes
~~~~~~~~~~ opened bolls, % ————wer——e-—

No 18 10 10 3
Yes 80 56 58 48

" Touchton, 1987.

Table 10. Percentage of cotton picked at first harvest
(3-year average) as affected by winter crop and spring
tillage.

Spring tillage

Winter crop No-t || Disk
—————— first harvest, % —--—~————

Clover 64.9 84.4
Vetch 63.3 81.4
Rye 79.1 77.4
Failow 82.9 85.5

¥

Brown et al., 1985.

MY EXPERIENCE WITH CONSERVATION TILLAGE
Burke Slaughter
Cotton Producer
Wellman, TX

Rey. Words: Conservation tillage, Soil erosion,
Conserve resources, New methods, Reduced tillage,
Rotation, Chemical weed control, Chiselling in
fertilizer

Abstrack

Experience with conservation tillage has shown
benefits through higher yields, better water retention,

conserving soil, and earlier maturity of cotton. Also,
the number of hours of plowing time is less.
Intreduction
It has been said, "If the wind is not blowing, there

is one thing for certain. You are not in West Texas.”
Farming in an area of West Texas which has little
rainfall but high winds, it is a significant problem to
protect young cotton from soil erosion and strong winds.
The objective of reducing soil erosion is parallel to
the conserving of water at the same time.

In today's economy, it is a gamble to do very much
experimenting with new methods. However, in today's
economy it is imperative to find new methods which
conserve resources and profits. Yesterday's methods
brought us to today but will not take us far into
tomorrow. New methods must be created for future
conservation and farming.

M.Emlm

Reduced tillage produces yields which have exceeded
conventional methods. Cotton matures one and one-half
to two weeks sooner, and less time is spent in the
actual farming procedures than in other methods.

The system provides cover on two—-thirds of the land at
all times. It is a basic rotation of cotten, fallow,
and wheat on nonirrigated land and a rotation of cotton
and wheat on irrigated land. When the wheat is
harvested, the stubble is left standing throughout the
summer, fall, and winter. By chemically controlling
weed growth and chiselling in fertilizer, the cotton can
be planted in the wheat residue. The residue serves to
completely protect the young cotton from strong winds
and drastically increases water retention and prevents

runoff.

Following a successful cotton harvest, soil is l%sted
toward the cotton stalks which are left standing.






